I nt roduction

CHAPTER 16

GABI ONS

Gabi ons are conpartnented rectangul ar contai ners nade of
heavily gal vani zed steel woven wire. Filled with stone,

t he gabi on becones a | arge, flexible and perneabl e

bui l di ng bl ock fromwhich a broad range of structures may
be built.

Gabi ons are used for the follow ng:

Er osi on contr ol
Channel s

Earth control
Shoreline protection
Rockfal |l s

* % * % %

Several features nmake the gabions suitable for INDOT to
use them as erosion control and channel liners. Those
features are:

* Flexibility - In the presence of unstable ground
and noving water, this unique feature allows a gabion
structure to settle and deformwi thout failure and | oss
of efficiency.

* Strength - The strength and flexibility of the
hori zontal triple-twist nesh will allow gabion
structures to withstand the natural forces of flood,
torrential flow and ice and earth pressures.

* Perneability - Gabion structures all ow water
collecting at the rear to drain through without the aid
of an expensive drai nage system

* Durability - Gabions have a very high resistance
to atnospheric corrosion due to the well bonded zinc
coating on the wire and their ability to support
veget ati on growt h.

Gabi on structures can be subjected to various stresses
and they nust be able to settle, twist and conformto
channel and foundation shifts and changes. At the sane
time, gabions nmust have sufficient strength to contain
the weight of the rocks with which they are filled and of
addi ti onal gabions that may be placed upon them Gabions
nmust al so be able to resist the inpact force of high
velocity currents and soil pressure.
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I ntroduction This conbination of factors (fromthe previ ous page)
(cont'd) requires that the gabions have the foll ow ng physica
features:

* Hexagonal nesh pattern which under stress wll
def orm but not break.

* Triple-twist which will nake the nesh
non-ravel | i ng.

* Reinforcing wires woven into each corner which

will increase the strength at the critical points and
hel p the gabion retain its shape during and after
filling.

* A diaphragm securely attached to the base which
will prevent the shifting of the stone and at the
sane time reinforce the gabion.

I NDOT Usage I NDOT uses gabions for the foll ow ng purposes
Er osi on control
Revet nent s
*  Channel |inings

The di nensi ons of the gabions (baskets) used for erosion

control and channel linings are normally detailed in the
pl ans or proposal. When gabions are used for revetnents
they are called "revet nmattresses". (The revet

mattresses are only 9" in thickness.) Ei t her type,
gabions or revet nattresses, nust neet certain | NDOT
specifications. Only the specifications for gabions wll
be discussed in this manual since both are sinlar

The baskets, gabions, shall be nmade of hexagonal triple
twi st nmesh with heavily gal vani zed steel wire. The
maxi mum | i near di nensi on of the mesh opening shoul d not
exceed 4 1/2 inches. The area of the nesh opening should
not exceed 10 square inches.

Sel vedged Edge

TRI PLE- TW STED HEXAGONAL STEEL- W RE
MESH IS FLEXI BLE AND W LL NOT' UNRAVEL
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I NDOT Usage
(cont'd)

The gabions' length shall be nmultiples (2, 3, or 4) of
the horizontal width. For exanple; if the basket is to
be 3 foot wide then the length of any basket may be 6',
9' or 12'. Were the length of the basket exceeds 4
feet, the basket should be divided by di aphragms. The
di aphragns shoul d be of the sane nesh and gauge as the
basket. The di aphragns shoul d divide the basket into
cells of equal Iength and w dth.

Gabi ons shall be fabricated in such a manner that the
sides, ends, lids, and di aphragns can be assenbled at the
construction site into a rectangul ar basket of the
specified sizes. The baskets shall be of single unit
construction. In other words, the base, lid, and sides
shall be woven into a single unit. The ends and

di aphragnms shall be connected to the base section of the
gabi on. This connection should be such that strength and
flexibility at the point of connection is at |east equa
to that of the nesh.

Al'l perinmeter edges of the mesh forming the gabi on should
be securely selvedged with wire. This wire should have a
di aneter of not less than 0.153". The joints forned by
tying the sel vedges should have at |east the sane
strength as the body of nesh.

Lacing wire should be supplied in sufficient quantity for
securely fastening all edges of the gabi on and

di aphragns. Lacing wire will also be used in connecting
each gabion to the adjacent gabion. The lacing wire's

di ameter should not be | ess than 0.0866" (CGauge 13 1/2).



EDGES BEI NG LACED

Gabi on The assenbly, installation, and filling of gabions are

Assenbl y the responsibility of the contractor, but the technician
shoul d be aware of the procedure. The follow ng are
assenbling instructions offered by the manufacturer:

Lay a single gabion on a hard flat surface.
Stretch the gabion and stanp out all kinks.
Fold the front and back panels to a right angle
by stepping on the base along the crease.

* Fold up the end panels and di aphragns. Fasten
themto the front and back panel s using the heavy
gage wire projecting fromthe upper corners of each
panel

NOTE: This is the nost inportant part of the
techni ci ans' duties, because when failures occur it is
usual ly due to the inproper |acing of edges.

* Securely lace all vertical edges of ends and
di aphragnms. Only the connecting wire supplied for
this purpose should be used. No substitution of
conmon wire is allowed. Conmpbn wre does not neet
the specification requirenents. The |acing procedure
is as follows:
** Cut a length of lacing wire
approximately 1 1/2 tines the
di stance to be laced. This length
of wire should not exceed 5 feet.
** Secure the wire termnal at the
corner by |ooping and tw sting.
** Proceed lacing with single and
doubl e | oops at approximately five
i nch intervals.
** Securely fasten the other |acing
wire termnal
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Install ation

Filling

The assenbl ed gabions are carried to the job site and
pl aced in their proper location. Before placing the
baskets, it is necessary to nake the ground surface
relatively snooth and even.

The followi ng nmethod applies to 3 foot high gabions:

* @Gabions should be placed enpty and | aced for a
stretch approximately 100 linear feet. For
structural integrity, adjacent gabions nust be |aced
along the perineter of all contact surfaces.

* The first gabion shall be firmy anchored.
Anchoring can be acconplished by partially filling
the first gabion with stone.

* Tension should be applied to the other end with
a cone-a-long or other means. This achieves the
proper alignment.

* \Wile gabions are being stretched, inspect al
corners for open "V s" which will result if corners
were not properly secured. Such "V s" nust be cl osed
by rel aci ng.

The fill material should consist of hard, durable, clean
stone, 4 to 8 inches in size.

The foll owi ng procedure should be taken during the
filling operation:

* The gabions are filled in three lifts, one foot
at a tine.

*  Two connecting wires are placed between each
lift in each cell of all exposed faces.

* To protect the vertical panels from being bent
during filling, rebars may be tenporarily placed and
| aced al ong the upper edges. Another nethod is to
bend a length of pliable netal and place it over the
vertical panels.

* Gabions may be filled by al nbst any type of
eart h-handl i ng equi prent. Sonme nmanual stone
adjustnent during the filling is required to prevent
undue voi ds.

* Al exposed faces shall be hand-placed to
prevent bul ging and for an acceptabl e appearance.

16 - 5



Filling
(cont'd)

Accept ance
& Payment

* The last lift of stone should be level with the
top of the gabion.

* The lids are then closed and |aced to the top
edges of the individual gabions and di aphragns.

Each shi pnent of gabions to a job site shall be
acconpani ed by a type C certification. This
certification should state that the material conforns to
the requirenents of the specification. The certification
shall be on conpany |etterhead and nust be signed by an
of ficer of the conpany having | egal authority to bind the
conpany.

Payment is normally by the cubic yard (CYS). But the
proposal shoul d be checked and conformed to.

REVET MATTRESSES
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GABI ONS USED FOR EARTH CONTROL
IN AN AREA WTH LIM TED R W
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